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Summary 
 
Post-mortem examination of a sub-adult debilitated white 
stork (Ciconia ciconia) from southern Italy showed nodu-
lar enteritis associated with massive infection by Chauno-
cephalus ferox (Digenea: Echinostomatidae). Pathological 
changes included lesions ranging from traumatic destruc-
tion of tissues with hemorrhages and thickness of mucosa 
and submucosa at fluke penetration site to loss of duodenal 
villi and necrosis. Lesions through the whole intestinal 
tract associated with the digenean infection were conside-
red as compatible with causing the cachexia and death of 
the white stork.  
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Introduction 
 
The white stork (Ciconia ciconia) is a Palearctic mi-
grant with a carnivorous opportunistic diet. In Europe its 
population declined rapidly and severely during the 1960s 
but has recovered strongly over the past two decades. From 
February to August, southern Italy represents an important 
site for migratory and breeding individuals that move from 
Africa to north Europe (BirdLife International, 2012). 
Reasons for the decline have never been established with 
certainty, but habitat alteration, excessive use of pesticides, 
and collision and electrocution from overhead powerlines 
have been considered the main causes (BirdLife Interna-
tional, 2012). However it was suggested that the intestinal 
nodular lesions associated with Chaunocephalus ferox 
(Digenea: Echinostomatidae) infection could be a cause of 
debilitation and associated mortality in free-living popula-
tions of storks (Patnaik et al., 1970; Fabian et al., 1979; 
Poonswad et al., 1992; Höfle et al., 2003).  
Since 2009 we have performed post-mortem examinations 
on free-ranging birds which died after being admitted to 
wildlife rescue centers in Calabria, southern Italy as part of  
 
 
a long-term project studying taxonomic, ecological and 
pathological features of helminth parasites in avian hosts 
(Mutafchiev et al., 2010; Santoro et al., 2010, 2011, 2012a, 
2012b). This short communication describes a case of 
massive infection by C. ferox associated with fatal ca-
chexia in a white stork. 
 
Materials and methods 
 
On July 24, 2012, a debilitated white stork was found in 
Cassano municipality, Cosenza Province. He was brought 
to the Wildlife Rescue Center in Rende (Cosenza Pro-
vince) where he died approximately 2 hours after admis-
sion. A complete radiographic examination was performed. 
The stork was weighed and detailed postmortem examina-
tion was performed to assess the cause of death. During 
necropsy examination, the trachea, lungs, air sacs, kidneys, 
spleen, liver, gallbladder, and the whole digestive tract of 
bird including oesophagus, stomach and intestine (duode-
num, jejuno-ileum, ceca, and cloaca) were examined and 
helminths were collected, counted and identified. Digene-
ans were washed in saline solution, fixed in 70 % ethanol, 
stained with Mayer’s acid carmine, and mounted in Canada 
balsam for identification at light microscopy. Specimens of 
C. ferox are deposited in the Natural History Museum, 
London (Accession number: NHMUK 2013.4.18.1-3). 
Tissue samples were fixed in 10 % neutral buffered forma-
lin, embedded in paraffin, sectioned at 6 µm, and stained 
with haematoxylin and eosin. Sections were also stained 
with Brown and Brenn Gram’s stain and Ziehl-Neelsen 
methods to detect bacteria and acid-fast organisms, re-
spectively.  
 
Results and discussion 
 
The white stork was a cachectic sub-adult male weighing 
2045 g and had brown watery diarrhea. A recent exposed 
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fracture of the right tarsometatarsus was found. No gunshot 
wounds were visible by radiological examination nor skin 
lesions due to gunshot wound penetration. The intestines 
had numerous adhesions associated with serosal yellow 
circular nodular lesions ranging from 0.2 to 0.4 cm in di-
ameter throughout the duodenum, jejuno-ileum and ceca 
(Fig. 1). The corresponding interior mucosal surface of the 
nodules showed smaller brown spots with a small central 
ulcer containing flukes about 0.5 cm protruding into the 
intestinal lumen (Fig. 2). When the nodules were incised, 
usually a single or rarely two flukes were obtained. Flukes 
from lesions were identified as C. ferox (Patnaik et al., 
1970), and no other parasites were found in the stork. A 
total of 545 specimens of C. ferox were found inside no-
dules, attached by collar spines of the cephalic extremity to 
the intestinal mucosal surface or free in the intestinal lu-
men. Apart from nodular enteritis with massive C. ferox 
infestation, no other abnormalities were detected on post-
mortem examination. 
Histopathological examination of intestinal nodules con-
firmed sections of flukes inside granulomatous lesions 
along the whole intestinal tract. Morphological features of 
fluke sections were compatible with those of C. ferox ex-
tracted from granulomas or found in the intestinal lumen 
(Fig. 3). Histologically, at the site of fluke penetration, 
there was traumatic destruction of tissues with 
hemorrhages and increased thickness of mucosa, 
submucosa and muscular layer. Flukes were associated 
with an inflammatory infiltrate composed of heterophils, 
lymphocytes, and histiocytes with necrosis of the muscular 
layer around the parasite (Fig. 4). Apparently older lesions 
were characterized by the accumulation of necrotic 
material, degenerate heterophils and cellular debris. 
Lesions on the duodenal mucosa in most cases caused loss 
of duodenal villi and necrosis, while intestinal crypts 
showed enlargement due to necrotic processes caused by 
the parasitic infection.  
Chaunocephalus ferox is an intestinal parasite of birds 
reported mainly in Ciconiiformes including black storks 
(Ciconia nigra), white storks, bitterns (Botaurus stellaris), 
black-necked storks (Xenorhynchus asiaticus), and Asian 
open-billed storks (Anastomus oscitans) (Skrjabin, 1956; 
Poonswad et al., 1992; Höfle et al., 2003; Natural History 
Museum, London, 2013). It has a cosmopolitan distribu-
tion being reported from Armenia, Czechoslovakia, Hun-
gary, India, Italy, Japan, Poland, Spain, Thailand, Ukraine, 
and USSR (Patnaik et al., 1970; Höfle et al., 2003; Natural 
History Museum, London, 2013). Cercariae of C. ferox are 
found in snails and metacercariae in amphibians and fish 
respectively. Adult parasites are found in the intestinal 
crypts of birds from where they eliminate the eggs in the 
intestinal lumen of the host through an operculum (Kosta-
dinova, 2005).  
Poonswad et al. (1992) suggested that the pathogenicity of 
C. ferox may depend on the number of parasites present in 
the host. In that study intensity of infection varied from 2 
to 180 in 57 of 71 (80 %) free-ranging Asian open-billed 
storks captured in Thailand (Poonswad et al., 1992). They 
hypothesized that mechanical damage caused by the pre-
sence of the large nodular lesions was responsible for de-
bilitation found in 4 storks which were more heavily in-
fected. Those lesions resulted in malnutrition following an 
inability to absorb nutrients from food. Patnaik et al. 
(1970) reported that 7 of 10 Asian open-billed storks found 
dead at Nandankanan Zoo (India), were infected with C. 
 
 
Fig. 1. Nodular enteritis associated with massive 
Chaunocephalusferoxinfection in a white stork(Ciconiaciconia) 
from southern Italy. Note that most of the serosal adherences were 
removed to make the nodules more visible. Bar=1cm. 
 
 
Fig. 2. Intestinal mucosal surface. Note the brown spots corresponding to nodular lesions visible on the serosal surface of Fig 1.  
Free flukes are also present. Bar=1cm. 
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ferox and had shown signs of diarrhea, listlessness, loss of 
appetite and convulsion before death. In Hungary, a ca-
chetic young wild stork that died within 3 days after ad-
mission to the Zoological Garden in Budapest showed a 
massive infection by C. ferox that was considered the 
cause of admission and subsequent death (Fabian et al., 
1979).  
Parasitic infection in free-ranging birds appear to cause 
little distress to healthy individuals, but helminths can lead 
to serious health problems when massive infections are 
combined with other factors, or occur at times of stress 
(Krone & Cooper, 2002; Okulewicz & Sitko, 2012; 
Santoro et al., 2012). In addition to direct effects induced 
by known pathogenic species, helminth infections may 
affect flying performance and predatory effectiveness, as 
well as predisposing to secondary trauma (Illescas-Gomez 
et al., 1993; Coulson et al., 2010; Santoro et al., 2010; 
Okulewicz & Sitko, 2012). The large number of specimens 
of C. ferox reported in the white stork from southern Italy, 
and the resulting intestinal pathological changes probably 
inhibiting the absorption of nutrients, suggest an important 
role of this digenean on causing the cachetic status and 
eventual death of the bird. The recent traumatic lesion 
found on the tarsometatarsus may have been secondary to 
the cachetic status and inability to fly. This represents the 
first described case of chaunocephalosis in Italy. 
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